A ¦ rigorous theoretical investigation has been made of electromagnetic modes and associated filamentational instabilities in a nonuniform, partially ionized, self-gravitating, dusty magnetoplasma, taking into account the effects of the neutral fluid dynamics, inhomogeneities in the external § magnetic field and the plasma density, the drag forces, the ionization and recombination, etc. § It is found that there exist two new types of filamentational instabilities; one type is due to the combined effects of collisions of dust particles or ions with stationary neutrals and the self-gravitational © force, and the other type is due to the combined effects of the dusty plasma and the neutral fluid dynamics. Furthermore, the effects of the external magnetic field and its inhomogeneity, the neutral fluid temperature, collisions of dust particles with neutrals, and the ionization play the stabilizing role, whereas the effects of the neutral fluid mass density, the plasma number density inhomogeneity, collisions of ions with neutrals, and the recombination play the destabilizing role. The newly found instabilities may be responsible for the formation of stars in galaxies via fragmentation or filamentation of interstellar dense molecular clouds.
the formation of the large-scale structure is attributed to the gravitational condensation.
The & instability of self-gravitating large gas clouds was first predicted by Jeans at the beginning of the last century.
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The gravito-electromagnetic coupling of an atomic plasma at local thermal equilibrium in the context of star formation has been 
It may be mentioned here that we have 
S
is given by 
where
three coupled equations which can be reduced to a single 
our new dispersion relation for electromagnetic waves modified by the combined effects of the neutral fluid dynamics, the self-gravitational force, the inhomogeneity Ç in the background plasma density and the external magnetic È field, the drag forces, the ionization and the recombination, etc., in a partially ionized, self-gravitating, nonuniform, dusty magnetoplasma. We now study the properties É of electromagnetic waves and associated instabilities for the following different dusty plasma situations of interest.
A.

Ê
Collisionless homogeneous dusty magnetoplasma
We Ë first consider the most simple case, i.e., a collisionless, uniform, self-gravitating, dusty magnetoplasma which allows
. If we neglect the plasma £ effect, we just obtain the dispersion relation for the sound
. On the other hand, if we consider cold and low dense neutral fluid, we obtain the dispersion relation for the dust-magnetosonic
T os e e the × effects of the neutral fluid dynamics on this dustmagnetosonic mode, we consider
which reduce the two solutions of
It v is shown for a cold neutral fluid that the destabilization of the 
B. Collisional inhomogeneous dusty magnetoplasma
To j study the effects of the neutral fluid dynamics, the drag forces, the nonuniformity in the external magnetic field and Ì the dusty plasma number density, etc., on the electromagnetic waves and associated instabilities, systematically and 
2 8¤ represents the dispersion relation for electromagnetic waves that are modified by the combined effects of the 
© ª
: When we introduce the assumptions
Ñ , we have a purely growing dissipative magnetic Jeans type instability due to the × combined effects of the self-gravitational field and the dust-neutral drag or the ionization. It also provides us an interesting result that the combined effects of the external magnetic field and the ionization play a destabilizing role for 
we can simplify the dispersion relation 
It is clear from 
, the mode suffers the magnetic Jeans type instability due to the combined effects of the self-gravitational field and the . It is also seen that for
, the effect É of the recombination plays a destabilizing role, whereas ù that of the ionization plays a stabilizing role.
Compressible neutral fluid
We Ë finally consider the general case, i.e., the collisional, inhomogeneous, 
